Preamble
The American College of Cardiology/American Heart Association (ACC/AHA) Task Force on Clinical Data Standards has undertaken the task to develop and publish clinical data standards-data elements and corresponding definitions that can be used in the measurement of patient clinical management and outcomes, and for research and epidemiological assessments. A methodology has been created that describes the formation of a diverse writing committee, guidelines for selecting and defining the standards, and achieving consensus in the development of the standards, peer review, and publication including periodic updates. A systematic approach to defining data elements is important for accurate and efficient performance of clinical research, medical record documentation, and quality assessment.
I. Introduction
The ACC and AHA support the goals of their members to improve cardiovascular care and disease prevention through professional education, promotion of research, development of guidelines and standards for cardiovascular care, and fostering policy that supports optimal patient outcomes.
In clinical care and in research studies, caregivers communicate with each other through a common vocabulary. In the field of cardiology, large-scale clinical trials, registries, and other databases have provided a wealth of information on hundreds of thousands of patients. These data have been used to define new therapies and improve the quality of clinical care through evaluation of both care process and outcomes for patients with a range of cardiovascular conditions.
The integrity of clinical research depends in large part on firm adherence to prespecified procedures for patient enrollment and follow-up; these procedures are guaranteed through careful attention to definitions enumerated in the study design and case report forms. When data elements and definitions are standardized across studies, comparison, pooled analysis, and meta-analysis are enabled, thus deepening our understanding of individual clinical trials. This is particularly important for meta-analyses of trials where differences in data collection methods and in definitions may hamper the validity of these analyses.
II. Purpose and Scope of the ACC/AHA Clinical Data Standards
The ACC and the AHA recognize the importance of standardizing a common lexicon for describing the process and outcomes of clinical care, whether in randomized trials, observational studies, registries, or quality improvement initiatives. Broad professional agreement on a common vocabulary with common definitions will facilitate crossstudy comparisons. Also, when advantageous, the combining of data across studies will improve the assessment of any project's generalizability to clinical practice.
The development of quality performance measurement initiatives, particularly those for which comparison of providers is an implicit or explicit aim, has further raised awareness among the professional community regarding the importance of data standards. For the first time, a wide audience, including non-medical professionals such as payers, regulators, and consumers, may draw conclusions about care and outcomes. For understanding and comparison of care patterns and outcomes to be fair, the data elements that compose the descriptions of these patterns and outcomes of care must be clearly defined, consistently used, and properly interpreted by a broader audience than ever before.
To further efforts aimed at standardizing such a lexicon, the ACC/AHA Task Force on Clinical Data Standards has undertaken the task to develop and publish clinical data standards-data elements and corresponding definitions that can be used in the measurement of patient clinical management and outcomes, and for research and epidemiological assessments.
The ACC and AHA recognize the importance of the use of clinical data for patient management, in the assessment of patient outcomes, and in research efforts focused on improving clinical treatment of patients. The goals that the ACC/AHA clinical data standards documents hope to fulfill by enumeration of key data elements and their standardized definitions are as follows: 
Writing Committee Formation
After a topic has been selected, the Task Force members select the chair of the writing committee, who then works in conjunction with Task Force members to select the writing committee members.
Involvement of Related Professional Organizations
When appropriate, related professional organizations are invited to submit nominations to provide expertise in specialized areas. From these nominations, the Writing Committee Chair, in consultation with the Task Force Chair, selects representatives from each invited professional organization to serve on the Writing Committee. These organizations will have an opportunity to review the final document and are encouraged to endorse and/or publish it in their own journals.
Relationships With Industry
The ACC/AHA Task Force on Clinical Data Standards makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside relationship or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required to complete and submit a disclosure form showing all such relationships that might be perceived as real or potential conflicts of interest. These statements are reviewed by the ACC/AHA Task Force on Clinical Data Standards, reported orally to all members of the writing panel at the first meeting, and updated as changes occur. The Writing Committee members' relationships with industry are listed in Appendix A. Relationships with industry for official peer reviewers are listed in Appendix B.
C. Comprehensive Review of Relevant Resources
The ACC/AHA Task Force on Clinical Data Standards supports gathering candidate data elements and definitions from as many relevant resources as possible. Central to the foundation of all clinical data standards is a comprehensive review of published literature and available resources. Examples of these resources include:
• ACC/AHA Clinical Practice Guidelines and Other Relevant National Guidelines: Since current scientific evidence provides the basis for selection and definition of data elements, the data elements and definitions should be linked whenever possible to evidence-based national guidelines.
• 
D. Developing Data Element Sets
The overriding goal in developing clinical data standards is to focus on important variables needed to assess the characteristics of patients, their treatment with both medication and interventional therapies, and their outcomes. In developing the standards, the Writing Committee balances completeness with length and, thus, tries to be as concise as possible to facilitate use of these variables. Standardized definitions for each variable are provided. For these, the Writing Committee balances greater specificity of definitions against what information can readily and reliably be obtained from a medical record to make these definitions functional in the various realworld settings. Data standards writing committees strive for clarity, objectivity, and consistency throughout the writing process. The Writing Committee pays close attention to the level of detail of the information provided about certain variables, such as timing of prior cardiovascular events, timing of procedures, exact drug names versus classes of drugs, and types of insurance. Users should understand that when undertaking a data collection effort, only a subset of these elements may be needed or, conversely, they may want to consider whether it may be necessary to collect elements that have not been included in the data standards listing. For instance, if a hospital association was examining the relationships between patient insurance status, cardiac procedure use, and outcome, the group might use more subcategorizations related to insurance status. On the other hand, if a pharmaceutical company was conducting a study to evaluate a new drug, the type of insurance might not matter and could be omitted. Data elements could also be expanded to include additional information, such as an individual listing of all of the relative contraindications for careful measurement February 20, 2007:830-7 of quality performance. Expansion of the variables collected would also be expected in the setting of a randomized clinical trial of a new drug, for which additional information would be required regarding study procedures, therapies, and outcomes. Technical specifications related to the structure of an electronic registry or database, such as field type, parent-child relationship, and the like, are not considered part of the data standards and will be developed by those who put them to use. Thus, depending on the intended use of the variables, one could restrict or expand the number of data elements used. In either case, the definitions provided in clinical data standards documents should assist in standardizing the process.
General Considerations for Developing Clinical Data Standards
The following list outlines a number of considerations which to a greater or lesser degree guide all data standards writing groups:
a. Balance Between Focus and Comprehensiveness. In developing the data standards for a particular subject area, the Writing Committee focuses on commonly collected data elements that are thought to be most useful for the broadest set of applications. However, these data standards are not intended to be a comprehensive data element catalog encompassing every possible data need or use. Individual users will likely supplement these elements to suit their individual needs. Conversely, other users will select only a few data elements to collect. b. Specific Data Elements Relevant to the Topic. When possible, the Writing Committee chooses data element names and definitions common to other ACC/AHA clinical data standards efforts. However, some elements are designed to specifically meet the needs of patients with the specific condition being addressed. c. Varied Clinical Presentations and Care Venues. The data elements are intended to encompass the full range of patients with the topic condition or undergoing a topic procedure/therapy, including acute and chronic presentations and inpatient and outpatient settings, as well as scheduled and unscheduled medical care encounters. d. Patient-Oriented Format. If the topic condition is chronic in nature (e.g., heart failure), the individual patient is the foundation of the data element set. This focus contrasts with other comparable efforts where the field of interest may be a procedure (e.g., cardiac catheterization) or an event (e.g., acute coronary syndrome). Thus, the format of the data elements will be designed to follow multiple events over time for each individual patient. e. Date and Time. The Writing Committee recognizes the critical importance of obtaining dates (and, in some cases, times) for many data elements in order to understand the clinical course, therapy, and outcomes of the individual patient and across populations. The exact date (month, day, year) for elements, such as health care encounters, diagnostic and therapeutic procedures, or changes in therapy, should be obtained whenever possible. As the ability to obtain precise dates of prior events may be limited, a best estimate of dates should be obtained (e.g., month/year), with emphasis placed on the most current events. The operational format of date collection will vary depending on particular use. f. Medication Use. Because medical therapies have such an important effect on the outcomes of patients with a certain cardiac condition, the data elements and definitions may be relatively detailed in tracking medication use for those conditions. In some instances, the Writing Committee may propose that the data on the types of medications be collected at a minimum of 3 time points: before the acute event, the first 24 hours after the event, and at hospital discharge. Furthermore, in cases in which there may be differences between drugs within a class, it is suggested that information on the specific medication within a given medication class be collected. g. Quality of Life. Considerations of quality of life are particularly important in the management of certain cardiac conditions. While general health status measures may be appropriate for some programs and investigations, more focused, condition-specific measures may be important to optimize patient care and advance the state of knowledge for these conditions. h. Risk Adjustment. In some instances, depending on the topic of the data standards document, the list of data elements contains factors included in published riskadjustment models. Outcomes are adjusted for differences in patient characteristics and allow better comparisons across hospitals, treatment strategies, and subgroups of patients. i. Resource Utilization. Cost-effectiveness of new and old therapies and treatment strategies is of growing importance. The data standards may include items that allow estimation of resource utilization, which will allow estimation of cardiovascular costs. j. Outcomes. Many outcomes are included in the list of data elements. These are important for the evaluation of the clinical benefits and risks of medical and interventional therapies. Some outcome elements may require review by physicians (e.g., cause of death or the assessment of coronary flow at cardiac catheterization). However, most outcome elements have simple definitions that the Writing Committee believes can be abstracted from a standard medical record.
Selecting the Data Elements
The standard categories shown in the following outline are used when creating the list of data elements. In an effort to ensure consistency, the published versions of the clinical data standards documents all follow a similar format, which lists the key elements and definitions by category. 833 JACC Vol. 49, No. 7, 2007 Radford et al. February 20, 2007 Based on a review of the applicable resources (described in Section C), the Writing Committee develops a comprehensive list of possible data elements relevant to the chosen topic. This initial list is aimed at capturing the universe of potential elements with the understanding that, by necessity, this set of data elements must be limited to those elements most likely to be needed in data collection efforts for research, clinical care, and quality improvement. From this initial list, the Writing Committee grades the importance of including each data element as "high," "medium," or "low." All of the data elements with an average "high" score and the majority of those with an average "medium" score are maintained in the set.
The process of writing and revising data element definitions causes many data elements to move into or out of the set for a variety of reasons. In some instances, an element that on its own ranks "low" may be necessary to complete a subset of elements pertaining to a related concept. Conversely, an element that ranks "high" may later be determined to be impossible to define in a manner that facilitates consistent data collection, or its content may be contained within another data element.
Defining Data Elements
The main purpose of each Writing Committee is to construct definitions for topic-specific data elements. These elements embody the collection of variables specific to the cardiovascular topic area, the definitions of which come to represent the conventional components of these variables.
Once the data element list has been refined to those deemed to have priority for the first publication of the topic data standards, members of the Writing Committee draft definitions for those data elements. Sample definitions from a variety of existing sources (see Section C) are provided to Writing Committee members as they draft the definitions for the specific data standards topic area. Data definitions are linked whenever possible to the evidence-based national guidelines, specifically the ACC/ AHA clinical practice guidelines. To ensure consistency across ACC/AHA clinical data standards, writers are required to use existing (core) ACC/AHA data standards definitions verbatim (e.g., race/ethnic origin, history of smoking) unless there is a compelling reason related to the specified topic to change that definition.
The functionality of the definitions is of key importance when developing clinical data standards. The general consideration for the level of detail and completeness of data element definitions is an evolving process. The definitions should be broad enough to be applicable in a variety of data collection settings, but specific enough that the data elements can be uniformly interpreted. Where possible, data elements are defined in a manner meant to be usable in both inpatient and outpatient settings.
The ACC/AHA recognizes that definitions cannot be written effectively without the context of their intended use. To facilitate the process of composing definitions, the Writing Committee is provided a list of data element types and specific uses for each. This list is intended to assist Writing Committee members in ensuring that the data elements and definitions are relevant to the purpose of the project. It also represents the ways in which the data standards can be operationalized and is regarded as a set of criteria that should be satisfied at this step. In most circumstances, if a data element does not fulfill at least 1 of the criteria, its value to users is questioned. Below are 5 types of data elements and 4 major environments of data collection efforts: Data Element Types The needs of clinical researchers are frequently unique to the specific research objective. This necessitates specific data element design and definitions. The definitions proposed in a relevant data standards document may be considered as a starting point. On the other hand, quality performance measurement, particularly when quality comparison is the goal, requires standard definitions for all data elements. Discussion of the considerations for use in clinical care and quality performance measurement is as much a component of the consensus development process as the data definitions themselves.
It should be noted that clinical data standards present a model of elements which may be employed in data collection efforts, such as operating a registry, and are not functional databases in themselves.
E. Consensus Development
The ACC/AHA data standards are consensus, teamwritten documents that are based on judgments of experts in the field of cardiology. Writing Committee discussions and consensus building are essential to the production of the clinical data standards documents. There are several levels of refinement that the data elements undergo throughout the development of the data standards document, necessitating constant dialogue and consensus building. Each Writing Committee member contributes his or her expertise in constructing the data elements and corresponding definitions. The final document is ultimately a reflection of the agreement of the Writing Committee members on a formal, recognized set of clinical data standards.
The Writing Committee meets several times, both in person and through conference calls, over the course of the document development to define and refine the data elements. Throughout the creation of the data element set, consensus is developed through discussions (either during face-to-face meetings or conference calls), e-mails, and occasionally written votes. The process of consensus development allows for the incorporation of minority opinions in the few instances when a group consensus cannot be achieved. 
